Interaction of endogenous nitric oxide and CGRP in sensory neuron-induced gastric vasodilation.
Stimulation of capsaicin-sensitive sensory nerves induces gastric mucosal hyperemia, which is mediated in part by both calcitonin gene-related peptide (CGRP) and nitric oxide (NO). In the present study, we used in vivo microscopy in anesthetized rats to determine 1) whether these agents were released locally at the submucosal level and, if so, 2) whether CGRP dilates arterioles via release of endothelium-derived NO. Intragastric capsaicin (160 microM) dilated submucosal arterioles from 25 +/- 3 to 67 +/- 8 microns. The intragastric capsaicin-induced vasodilation was markedly reversed not only by intravenous administration of the NO synthesis inhibitor NG-nitro-L-arginine methyl ester (L-NAME) but also by submucosal suffusion of either L-NAME or the CGRP receptor antagonist human CGRP-(8-37). The latter findings indicate that both NO and CGRP are released locally at the submucosal level. Submucosal application of CGRP induced dose-dependent dilation of gastric submucosal arterioles, which was significantly attenuated by L-NAME. However, at the same degree of vasodilation (42 microns), the dilation induced with submucosal CGRP was much less attenuated by NO synthesis inhibition (-28%) compared with that induced with intragastric capsaicin (-79%). This indicates that endothelium-derived NO released by CGRP was not the only source of submucosal NO in the latter response. There must be another as yet undetermined source of submucosal NO, e.g., possibly nitroxidergic nerves.